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ABSTB&CT 



. The Hoasing and Land Specalatioo Gaaje provides 
students in college, licroeconosics courses with an opportunitj to 
learn about. larJt'et adjustsent toward egoilibriui ai!d investient 
strategy. Students are divided into a. land tM only group and a land 
and proiperty .t*x group. They analyse the sarltet situation and 

' deteriine ^ase .strategy in accordance lith data generated froi a 
classrooi housing and land larket. The setting is a retfidential area' 
that contains houses and vacant land. Bach student receives an 
initial endovsent of land and houses along with a debt and net worth 
position.. Students change position by deiolishing, building, buying, 
and selling, sources of incoie to student landlords include rent, 
gain in land value, 'and interest on. bank deposits. Costs to student 
landlords include property tax, jcapital losses, and depteciationw The 
winning .student- is the one with the highest ^et - worth at thf . 
conclusion of the' gase. Besponse along students who hafe participated 
in the -gaae through intersediate aicroeconosics ccar«es has been 
generally favorable. Skortcoiipgs of the gsne include hesitation of 
s^tttden ts to break away fro% an arbitrary "initial land value and a 
tendency to ignore data generated in the gate. The Conclusion is that 
the gaae has the potential of helping students increase their . 

V ufd^erstanding of issues related to haying and selling pr^^Bcty. 
suggest ion«{ for alletiating the gase's shortcosings are of^fed. The 
cosputex progras. and data input are available froi the author. 
(Author/]Dfi5 
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Business and econojuic games general/y serve tlie j^urpose of 

allowing students to, test their ability to apply the ^knowledge" they ,/ . 

gain in the classroom to a simulated "real world" situation. .TEe use of 

this housing and land speculation game as a part of the gleaming process 

in the teaching of micro economics provides ^'the studerit an opportunity 

toieam about market adjustment toward equilibrium and some aspects of*/ 

investment strategy by participating in the simulation of a simrdfilficojlonry', 

\ %e game contains several sets of data which are genera^d by the 

^operation of the classroom housing and land market which can be use? 

J)y the, student to analyze th6 market situation and determine his game 

'strategy. The concepts which theNstudejit may learn, from th% game 

include the applicatiorj. of di^cour^ting to future income strean^, the 

evaluation of alternative investment strategies under limited unc^rt'ainty, 

land price formation, the impact of income taxes on the profitability of 

real estate investments, the effect of property (and/or land value) taxes 

, • ft ' • * * 

on the desirability of, holding" vacant land and income earning real estate, 

and the impact^ of mild business cycles on investment opportunities, ' 

In addition to the teaching goals alreadly outlined,, it^ was desired 

t6 find if students would react differently or follow different strategies 

if faced by different property tax systems. Thus, the micro economics 

^ class was divided into two equal subgroups with one group facing a property 

tax^on and buildings and the remaining subgroup facing a tax 

on l^d onJLy, ^Tlfe aggregate tax ^?urden was the s^e for both groups. 



> , ■ -2- 



Both groups faced identical income taxes that assumed a fifty percent^ tax 
bracket and no, tax, oa ca^tal grains. The studehts were, for income tax 
purposes'^ assumed to be land speculators and not land developers* A 
third objective 5f the study was to determine if tl^e students could develop 
strategies based' on the economicdata given them Csee appendix) an^ recog- 
nize the importance of this data in achi,evihg success. 

Since most students were juniors and seniors in the business college, 
this study may also pirovide spm? insight into the ability of our students 



f to utilise the models and concepts presented to them in previous economics, 

• * * 

accounting, and finance courses. ^- ' * 



Description of the Game 



The setting is a residential area that contain^ three classes of 
Nhouses and vacant land. Each studen*t receives an initial endowment of 
^ Ji, land and houses along with a debt and net worth. position. IXiring'the 

^game each student changes his position by (1) demolishing homes, (2) building 
new. homes at a fixed cost,* (3) buying vacant la^id from otjier stftdent ' 
landlords, an^^^^43 selling land to other student landlords*. Sources of 
income to the student landlords include (1) net rents f-j^ODf houses that 

\ . • • ■ ''A . • 

decline as the houses age, (2) any gain in land values, and C3) iiiterest 

" earned on any landlord cashr account" showing a positiye balance. All 

• * ^ ' ' *^ / ^ ' 

tax shelter infcome is credited to the* student • Costs to the student 
landlord^ include (1) property taxes, (2) capital lo^'ses resulting -from 
^ decreases in land values, (3) interest charged any landlord cdsh account 

showing a negative balance, arid 0*) depreciation o!f h6uses; ^ Property • 
taxes are assessed at^ rate that keeps the revenue 'collected p^r capita 
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I. ^ • 



iconstant for the entire community^ The interest rat^ is internally ^ 

generated and is influenced by the cash.^ balances of the student landlords,* ' 
An eight year business cycle and population growth cycle is included«>to 
make student^ aware of the importance of tjiese factors. The winning 
sUident landlord is the one with the highest net worth at the ^conclusion 
. lo^l the 



game. 



iStudent Response to Game , ' , ♦ . ' 

The game was pla)ed in an intermediate microeconomics class. Two 
sections of the game were run, \?ith about 30 students in each half. Group A,, 
operated with an ordinary. property tax while group B operated with a 
land value tax. The property tax and the land vajue tax were set to 
raise exactly the same- amount of revenue in each economy. 

Most students appeared to enjoy playing the game, and m6st 

participated by handing in a decision sheet. for all 12 plays of the game, 

\ ^ ^ . ^ . 

whxch were collected at 'class time, each Wednesday with the results 
rettim*ed each Friday for each week the game was run# To, avoid "ending 
Strategies," students were not informed of the d^ate on which the game 
would end; However,* by round .11 it was -obvious that it had to end oiv*' 
one of the following two* rounds* Student 'participation Jnayhave been 
good primarily because points were given for each play .handed £n, even if ' 
no actioii^was taken. It is obvious that most students puf very little 
time into analyzing their strategy and plays, even though any student 
bleating the absentee landlord, a dummy entry^that did nothing throughout the 
game, was given about 4% toward hisi grade and the top players were given 
small monetary rewards. * ^ . ' ' 



Results - ^ ^ ' f * • 

Information was furnislied -the students as to the profitability of;' 



constructing new housiiig in each. )fear*^' The data furnished was the 'present 

value of expected rent?) n^t Qf. property taxes, based on th.6 current rents 

and interest rates. Assuming^ the keeping of a house until the 11th 

round, this information- did not encourage students in^'the ordinary property 

tax group to construct housing before year 7 and before': year 4 for th.e land 
* « 

tax group.- \ 

Table 2 shbws that 1;he land value tax group constructe'd 31Q houses 
before year 4, with 53 percent of the students building morfe^than IQ. 
The property tax group built 743 houses before year ), with 7'7 percent 

•building at least 10 and 46 percent building more than 20 i For both groups, 
housing construction became increasingly profitable in years subsequent to 
tl^ose* of minimum profitability. Yef Table 2 shows a decrease in the ^ 
number of students in both groups who- decide fo build homes after home 
-building becomes profitable. The •number of homes con^ructed also fell 
^ff in both groups after home building became profitable. This indicg.te|^ 
that either students do not understand the use of discounted* value of 
a future income stream or that they reacted to earlier iosses and^? ignored 
the economic data presented to -them or both. 

Throughout the game, students contixjued io tear down dilapidated 

'i ' " • ' * 

•» ' ' " ,1 

houses^, even, though -they earned o^er $1500 jiet rent each, year compared 
to vicant land. Subtracting the cost of holding the. land under these 



h^ses would still have*^ left the sfudents with positive net income from 
these hoi|ses during each year of the .game. Since dilapidated houses 
'retained a permaiient value of $6,711, and the peak l^d price was $6,603, 
it was never profitable to tear down houses at 'any time in the game, 
^ Thus one indication of student unawareness of what was going oh is given 
;by the demolition orders placed. Although the number. 'of students "demo- 
lishing houses declined after >;eax 7 .in the property tax group and after 
year 4 in the land tax ^roap,f th^re were stil,l. significant numbers of 



demolitions occurring. * 



Both the number of houses demolished .by year of play^of the garie 

and the nijmber of students placing demolition orders is presented in / 

Table 2.. WhileJ^demolition of dilapidated houses to sell the vacated land 

was never profitable at any time in the game, demolition to Clear land 

for new* construction would have^ been profitable *for students during • , 
* . * 

the last few years^ of play if no vacant land had been available in' 

*' ^ ' ^ ^ ; . ' • ' • / • 

the' market for this purpose.^ In fact, the opportunity /cpst^ of buying 
land was ftnti^ally lower than the cost of demolishing a dilapidated * . 
house to obtain vacant land. The fad thit.the nunber of students 

pla^ng demolition orders steadily declined after year 7 may indicate SJ . 

. ; . ' } ^ ' . • ^ - 

growing awareness of the loss incurred through d^ftolition orders\ - 1 

Despite all of this, many students appear to have persue'd a st^ate^ 

which included demolishing dilapidated houses in order to build new 

houses apparently unaware that it was jnore. profitable to buy land in 

order to buil4. This be observed visually ip Table '2 and is verified 



by the simple corr.elation coefficients (Significant at .the 89% level) be- 
tween the number of houses demolished^d built by year o^ .79 in the 
. propprty tax group an^d^es- in the land tax group"! ■ _ . ' 

Sevel-al correlation coeffic-Lents were generated between the economic 

indicators iand the build and demolish grders. ,The number' of ho.uses^ 

It • * 

demolisl^ed showed a strong negative correlation with the aggregate 

growth of the economy, rents' on' ixew houses,, aifd property^ tax rates but- 

•1 

not land tax rates. Interest rates were positively correls^ted- with both 
the number of houses bui^lt and demoUshed. The number of houses built- w^s 
negatively correlated with the. aggregate growth 'of -the economy, rents oi^. 
* new homes and interest rates. In the property tax^oup, the number of • 
homes- built showed a strong negative correlation ^ith the pi^operty tax rate 
while in the land tax group these variables showed a weak positive cfrrre- 
^lation. The primary conclusion from .the evaluation of these correlation 
coefficients is that mos| students were not utili^zing the information 
provided to make profit maximizing pl^ys in the game, since' "most of the 
correlations , found are in the opposite direction .from^what was anticipated. 

. The students did not. immediately perceive the difference in 
effects associated with e4.ch property tax system. Table 1 shows that the^, 
.net cost of ^carrying a' vacant lot is about $300 per lot per year greater' 
in' the land tax system. One^would expect .students playing 'in the land tax 
group to' build more homes, thus covejiing;; vacant land with an earning 
asset, and to experience lower vacant land prices because of the capitaliza- 
tion of the additional taxes levied exclusively on land. Later in the 
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game, a diffei^nce 'Soi build and demolisli decisions between th.e two groins 

appears. Table 2 shows that the , group facing the land tax increased the 

housing stock by 163 units 'over the game while the property tax group ' 

decreased its housing 'stock by Sfe units. Sfhce at no time during 

the game was deomlition and replacement profitable for' either group; 'th« ' - 

large nurabcTrs of demolitions do ^ not make sense* Obviously, demolitions * 

without replac.ement' made even less economic sertse-in the land tax group. 

>Land prices thjoughout ' fhe game were about equal 'between the* silbgroups.\, ' 

TTiis indicates a lack of knowledge 6f carrying co*sts fo:; vacah^ land. 

•me earlier mentioned irrational demolition pattern tend^ support this 

f ^ 

conclusion. 

Students appear to»-have e;^ected- large land value .increases/withojit 
^k-ing any 'effort to' evaluate the prospects of profitably 'utilizing •■• 
vacant land for construction of new houses, The^e expectations pro.ved 
to be unrealistic , and. after peaking in year 8 or 9 lami prices' began ' 
falling as st?udpnts attempted' to dump' l-an^^oiT^ markfet. . 




T^LE 1 



' Vacant Land. Ownei:ship Cost 
PROPERTY. TAX GROUP j * 



Year 


l/i|op(erty Tax 


Interest. 


T 


"ap " 

- f 


Carrying 


C(|pt and Capital 


Gain 


1 


1 / 
/ / 


.f 80 : 


. 400 




480 


209 *^ 




-271 • 


f 
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2 


t I 
1 / 


. 84 


421 ^ 




504 


606 


















> 


• 




\ 




7 




.111 


~ 462 




4 






-216 






4 




124 


)^487' 




611 


Sl8 




- 93 


1. 




5' 




143 ' 


519 




^62 ' 


«81 




r.581 






1 

^6 , 




156 . 


510 




666 


14 




-652 






'7 




157 


. 499 




656 


598, ■ 




. - 78 






8 ^ 




179, •" 


"544 
• >• 




723 


190, 




-533 






9 




' 185 


547 




732 * 


'404 ^ ' 




-328 










• 










/ . ' 








10 ' 




180 - 


480 




660 


o' . . 




- -660 








t 


192 


467 


' } 


659 , 


-248 




-917 . 






il2 


/ 


195 


431 


626 


0 




-626 . 






13 ; 




• 213 


408 




621 
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LAND TAX GROUP 

s 


Year 


Land Tax 


•Interest 


T 




1 


428 


400 • 


828 


860 • 


2 


437 


457 


894 


i' 177 


3 


453 


458 


911 


-23 


A 




441 


902. 


839 


'5 


4,68" 


498 ' . 


966 


-273 


« 


474 ^ 
1 


*463 


. 9'37 


^ 410* 


7 


479 


485 , 


964 


255 


. 8 


.^487 ► 


* 

500 


987 


-40 












9 


.496 


478 


974 


398 


id 






> 




511 


495 


1016* 


199 


•11 ■ 

« 


522 


424 


946 


-651 


12 \ 


531 


371 

• * 


902 


-390^7 



J* 

. Cairrying. Cost and Capital Gain 
+'32. ' . 

f 

-717 ^ 

. -933 ' ■ 
. , -6'3, 
--1239 
•• -527 

-7^9 / > 
•-1027 
-576 - 

.•• , -817 * \ • 

' -1597 
'•1292 ' 
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TABLE i r 

student Demolish and Build Decisions 





















^ PROPERTY TAX GROUP 








* 


Demolished 




Built ^^-^ 


/ Net Build 


Year 


# Students 


# Houses 
— ' * 




Students . 


# Ho.uses 


D7~-Xear 
* * / 


Slim 


1 • 


, 11 


96 




^15 


- 103 


' • 7 ^ 

f 




2 


12 


106 




17' ' 


152 


46 • 

J* 


.53 


3 


' 17 ' ♦ 


■ 121 




' 13 V 


135 - 


14 


67 




10 


90 




- 11 ■ 




' 5 


72 

« 


5 ^ 




141 . " 




• 13' 


136' 


■ - '5 ' ' 


" 67 


0 




' 101 




.f 12 




i. 




7 ^ 
/ 

8 


12 
* 9 


. lll.\ 
106 ' 


r ' 

\ 


12" .\ 
6 


. '102 

74 • _ 


' ^ -9 - 

; ' -32 


79 
•47 


9 


7 


-124 






'• 88 


- -36 *' 


11 


10 

* 


6 


125 _ 




* 

.9 


86 


. I* 

^-39 


.-28^ 


11 


"if 


35 




z- 


. . 25 . ' 


.V • / 
-10 


-•38 


. 12- 


/ 


• 36 




3 ' 


18 


• " -18 • 


-56 


TOTAL 




1192 


/ 




1136 




-56 


% beginning 
housing 'Stock 


44% 


\ 




42% < 







LAND TAX GROUP 



Demolished * ' . Built ' ^ ' Net Byiilt 



Year 


# Student^ 


# Houses 


# Students 


# Houses 


by Year 


Sum^ 


1 


■ \" ■ . 


111 


• - a 


.60^ 


. -51. . 


-■-51' 


• 2' 


13 


,112 


19 


124 


■ t 

12 


r39 


3^, 




. ' 111 


. 15 


126 


15' ' ^ 


-24 


'4 


c -13 


• 108 


^ "20 


111 


»3 ► 


' -21 

* •* 


5.. 


-9. ' 


99 * 


. .15 


■ 122 


x23 , 


' +2 


6 




^ • 87 ' 


12 


■If ■ 


22 


+24 


' 7 


9 


103 - 


15 . , 


■ '124 ' 


'21 - 




, 8 ' 






10 


' '65 , 


' '15 ' ■ 


'^6b 




7 , • 


. 62 . 


10 ' 


• 71- 




+69 


10 


o 4 • . ■ 


24 


9 : 


90 


_ 66 1 


+135 


11 . 

12 


6 

> 

5 


' 104 
39 


11 > 
t 


147' 

: 22 


43 
-.17 


^+17& 
* +161 


TOTAL - ' 

\ 

% total "beginnirfg 
housing stocft 


16.10 , 

34% 


V 


1171 .... 
39% 


z y 


■ 161 
5% 
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Evaluation of Game 

At the' beginning of the game students wepe. given a sai^le year Q output, 
lahdlor^ instructions, a decision sheet*, and a line by-line description in 
^class o{ what each element on the saii5)le printout represents i No further ' 
class time was devoted to analysis^ of the game as it progressed aside from 
answering specific student questions 'Concerning * its operation, (^estions 
such as, »'vdiat is a winning -strategy?" were ignored, * 

At the end of the semester, studenife^^ere forced to analyze the result>^ 

of specific game decisions, with a set of take home question>s which <:ounted 

"as part of their gr^de. Students were also given the summary sheet and 

problems similar to those, on the worksheet were presented in class, l^ith 

^his iiiput, most students were able to arrive at more-or-less correct answers 

to the questions dealing with the results of va^f^ious actions during .specific 

•years of the game as it^ occurred in class. When asked to describe, the 

stijategy^^d in the ^game, however, many students pirovided only vague 

"answers such as', "At first I just" e:q)erimented with what to do. , Then I tried 

to keep as much poney in building ftew houses in order ngt-to lose koney in 

taxes." Other studei^ts pore accurately described, a stra-tegy which they 

had fop^lowed and which was clearly'^onoptimal, such as,_-"I was demolishing 

10 houses per year and building 20. I did this so as not^to have houses 
» — • ' ♦ * 

collecting the lowest rental rates. I changed this strategy because I found 
I wa§ demolishing houses even when I had enough empty land to build pn." • - 

. The top, six students clearly had formulated 9 jiore i^asonable strategy" 
from the beginning of the game. For example, "At first, I feU just buying 



a few houses and sitting the game .out would work. I found that buying land 
ii^s profitable. and ''At'the outset I was hesitant to build houses because 
the capi.talized value of net rent figure after 15 years was only $32,202 
\Aereas *the cost alone was $40,000 to build* • I tried to buy as much land 
as;I*coiild, although I rarely offered more tlfim the market price.**.! • ^ \ 
felt no need to demolish houses, so I didn't."* 

\ ) ■ ■ - * 

The responses to the last question on the take home, asking students 
to fomitrlate a'monopolists housing strategy, were equally nebulous. No 
student fully utilized the.. available information on the hpusing stock and 
realized' rents 'to formulate 'a strategy which would maximize landlord income* 
Many students' failed t^fcgealize that the stock of new houses would fall 
to zero in only three years if no new c6hst3nictian took place. That is, 
they answered this question as if the rents in this hypoti|j.etical situation 
would be the same "as "±n the actual game. A few students indicated an aware- 
ness of the general consequences of a monopoly .control of the housing stock, 
but failed to. utilize this to^'construct a specific^ profit maximizing 
strategy. This seems to indicate that students are generally^un^^le to * ^<"^' ' 
apply our profit m^mizing«models to real world situations w^iere the d^ta * 
has to be inferred. That is, they would have had to construct a demand curve 
from* the'avialable data in order 'to detejnnine profit maximizing* strategy. 
No one did this., TSx^ best answers to this question indicated that new 
houses should be "fai^llNon vac^t land as soon as rents are sufficiently 
high to make this profitable. After that, dilapidated houses would be 
demolished and new houses huilt when the rent differential wala^ sufJ^icient 
to make this worthwhile, and in quantities which would tend to stabilize 
rents for new houses at a high level, - ! , 



Suggestions for Future Use of Game . „ • 

We belieye that this gamQ has the potential to be -a useful adjiinct 
in the teadiing of micrdeconomics. Several specific changes, in its use, 
however, would appear to be beneficial based on our experience with/it 
during one semester. First, th^ initial land priced quoted of J4u00 tended 
to mislead students iato believing that this was 'an equilibrium jvlatue, and 
hence even after 12 rounds qf play they didn't com|)retely brea^- away 

« * * 

from this initial arbitrary value. Giving no initial, value would force 

. ^ 

Students to search for Some means of estimating the value of land in 

the game as an investment, and would demonstrate .the information gener^ing 

market mechanism which would eventually result in clear movement toward an 

equilibrium price/ Second, many students inade no attempt to utilize the . 

data generated in the game, and* a series- of homework exercises to^accom- 

pany the game as it is played would help them to develop sophistication in 

' " ~ , - ' . ^ \' ' • . * 

the use of discounting; ^estimation of future income f rem, rents, tax and 

interest rate changes, etc. For example, along with the^itial V©^. zero , 
sample output, students might be asked to formally eyaluate^the expected^ 
prof itability, of building a house. The following year they might -be askeld 
to evaluate the hold^^g cost of vacant land, and tliey.^could be asked to pro- 
ject future changes in population, rents^ and interest rates as the game 
progressed. / ' \ 

Several students have suggested they ^ere motivated to avoid becoming 

slum landlords, in the belief that building new houses and defiiolishingf 

*- 

old ones is a soci&lly valuable activity. This idea could be countered by 
some strong statements about mak^ing a profit, and also by 'some discission 
.of the filtering down theot^/il^'^housing availability, / . . 



' V • V . - , APPENDIXa ^ . ' • 

^Housing and Land Speculation Game 

V * 

LANDLORD INSTRUCTIONS " ' 

Object of the^Game : Buy and sell land and build and demolish' "houses , 
Wliich you as landldrd rent out in order^to maximize your net worth, t Each 
landl-ord is given an initial endowment of .housed andr.land, along with debt ^. 
(or cash) - Your objective is to m'ake as much money as possible. 



The decisions which you must make each year are: 
DECISIONS^: ^ ^ ^ ^ ' * 



A. .Number of houses to^build (if any) at $40,000 each. Orders to build 

more houses than the ;uumber of vacant lots you hold resul;t: in no hopises 
being built during th^ yearv 

B. Number of houses to*domolish (if any). OldestKouses are demolished first. 

C. *Offer to sell land: The number of lots (if any) yqu want to sell along with 
the price you are willing to accept for them. All Ibts' are sold at ^ 
the seller's offer price. Attempts to sell unowned or nori-vacant land 

hsLX, you 'from the laod market for that year. . ^ : 

D. (T5f4er to buy land: The number of lots (if any) you want to l)uy and 

the maximum price you are willing to' pay for them. . , . 

In making your decisions you jhould make careful estimates of their ^ 
anticipated impact on your income and net worth. Specific features oF • 
this game include: ^ 

Absentee Landlord : While one landlord will probably accumulate a gifeater 
net worth than any other, any student landlord who does better than ah 
absentee player who takes no positive action but simply collects' rent aiid ^. 
uses the funds to pay off his debt and accumulate cash is considered a ' - 
winner. By unders tiding the data provided and avoiding gross erroics, 
every student can be a winner. ' \. 

Demolitioji : Demolish orders are carried out at the beginning of each. year. 
There is no charge for demolition, since the salva^je value Of the - ^ 
l^uilding is^assumed to equal |the cost of demolition: Cleared lots are 
available during the year for construction or possible sale. Demolition does 
reduce t^e bookValue of a dilapidated house from $6711 to 6. " ^ . 
IntereS't : Interest is earned on positive* cash balances and paid on negative 
cash balances (debt)^carried over from the^previous year. The interest rate 
varies with the supply, and demand for credit^- interest charged or credited this 
year is the current interest rafe times your beginning cash balance. ' * 



Rent: . All houses -are assumed to be rented at market' clearing 3?ehts ^^ch • \ 
year, except those which are being built or demolished. during the year, ,and* \*\ 
are unavailable foy use. For rental purposes, houses are grouped into 3 categories:^ 
modern, antiquated, ^and dilapidated. Rents v.ary 'with' the 'supply and demand' * \ 

for each type of \house. ' , . ^ *- 

Property taxe3 : A t« is levied on the v.alue.of all property held at ' ^ • 
the beginning of the year. The property 'fax rate varies/ dire ctdy with the / 
size of the population and' inversely ^ith the total v^lue of taxabj^ gaxjperty. 

Land value tax : (This is an alternative to the property tax.) A tax is^* " . 
inqposisd on the valud tff all land held at , the beginning of eadi year; Houses 
are tax free. The tax rate varies directly wi^li population and -inversely * .•^ • ^ ^ 
with the. market value of land. * . ^ ^ 

Land market ; All sales take place at the seller^s offer price. Therefore, 

all successful sellers will receive exactly their asking price whiie successful 

biyers may pay any price. not ^exceeding their bid price.. Each year one . . 

buyer is randomly s.e.lected to enier the market first, and attempts to fill *, 

his order for land' starting- With the" lowest 'offer to sell^ When his bid ^ 

is satisfied to the. extent possible from the. existing offers to sell, a 

second l^uyer is selected to enter the market, etc. ' Landlords may not sell , - * 

land to themselves in an attempt to change land values. When all transactions 

have been completed, ^e average land sale price is computed, averaged with 

the value of land from the previous .year, and is considered to be the value ^ 

of the land.^ The initial land price is $4,00a. 

Houses : New houses ma(r be b^iiilt on vacant land for $40,000: H9,uses do not 
receive rent during the year in which . they* are constructed. • ^ .r 

Income tax option : If used, your net income will be taxed at the 50% rate and 

you are- assumed^to have enough 'additional income to place you in this marginal 

tax. bracket. Remeni>er that depreciation , is deducted in .addition to the 

already mentioi^ed co5ts in figuring^riet^ income. Any taa shelter in.come 

resulting from the assessment of income taxes will be credited to cash-. ' * 

Capital gains^t^x option^ ' .I^^ed, fcy capital ^;ains resulting from changs 

in land v^lue are taxed each year at«a 25% r^tt^; Any -ta^f' shelter created ^ 

by'capi^al losses is credited to your 'cash. - ^ . 4 _ ' 

Depreciation of hotises : Each hous^ becomes one year older each year after ' 
rents- are calculated but before new -houses are completed. A house built 
during Year 1 ^tfe new at the beginning df Year 2, and one ye^r old at iKe 
end of Year 2. This house will draw rent as a modem house for three years m 
(Years 2, 3,. and 4) and as an antiquated house for 5 ye^ars (Years 5, 6, and 7) 
and as a dilapidated hous^ thereafter. The book value of a house- depreciates at a 
rate of 20% of remaining value for each of 8. years, after which it is valued 
at $6,711. ^ > , . 

Original endowment : Each landlord is given 10 houses of each of the following , 

ages:, new, 1, 2, S, 4, S, 6, 7, 8, and 10 empty lots. Thus in year 1 you 

will (unless you demolish some houses) dr^w rent on 30 houses in gach rent • ' 

category* You also are ^iven a negative cash position, ok $l,Ot)0,000. * 'tv 

Last yearns* rents (net of maintenance xost) were:^ modem, $6,6oO; antiquated,- $4,000^ 

and dilapidated, $2,000. ' . 



Debt Limit : If your end-of-yeai:, debt exceeds 80% of the value of yopr 
property, you will receive a warning. If it exceeds 100%, you are bankrupt* 

. ' ' . \ 

Ways to Make Money: Note tkere are three ways to accumulate wealth.. 

1. Speculate successfully in the land market, buying .land below jnarket 
price (present or future) ' amd selling land above. market price. But' 

^ note that holding land incurs an opportunity 'cost in property 4 s^xes paid 
and the interest cost of the,, invested funds. 

2. ^ Rent existing houses t • Continue to rent out houses in the initial 
^ endowment, ' Th^ rents frc^ these houses decrease as they age, but 

offsetting this is decreasing property taxes and declining depreciation. 
Note that houses stop depreciating after 8 year^, and th.e final $6,711 ' 
of^ value of each house is. retained indefinitely unless the house is ' 
demolished, at which time its owner incurs this additional depreciation 
exj^ense/ 

3. Build new houses: New houses may be built at acost of $40,000 on 
already owned vacant* land. The desirability o^^^uilding new houses 
should be evaluated by comparing the cipportuiiity cost of foregone 
interest earnings on the $40,000 (ox interest payments on borrowed 
funds) with the rents ne;t of depre€iation. and taxes which can^be obtained 
from a house over its lifetime. 



^ Operating instructions for Housing and Land Speculation Game " . . T ^ 

The garae may be played by anywhere from 5 to 38 students and for up to 20 years, 
(these' limits may be. increased by changing the |dimenston statements^ ' 

, ^ • .' . . . • ■ 

An absentee landlord is Included as the first player,.* and all other studenta^are 
provided* witK his results to see* how well they do compared ^o a player jwhp takes ' * 
* no action during the game bit simply collects the rents, » • % 

The^ame deck contains j.ob cards, the fortran prograp, and the game data cards, 

. described below. Each category described contains^ One or more cards for each -run of. 
the game. * ^ ; • * * , 

» ' * ^ « ♦- . . * ^ * , 

1. The number of separate games being run, A'number punched in, col.^1-3, 

2. * The number ^of copies of the instructor's •summary sheet, col. 1-3, of^student output 

col'.- 6.. ^ ^ ' 

3. Business cycle card, showing growth rate 0f population and, income, "for up to 
8 years. If game is run more than 8 years, replace card 6r cycle will repeat 
with the 89^4 growth- rates ^as duririg tlie first 8 years. 

Year 1 population growth, Cpl. 1«-J ' Income growth Col. 4-6* 

Year 2 .. . ^: ^..-7-9 . « , 10-12 ^ ' 

• Year 3 ' . m 13^1?. • ' • ' 16-18 ' ( 

4 J*'^- -J^-ll . ■ ' 22-24 \ 

5, * 25-27 . - 28-30 

6 . . 31-33 • • 34-36 

7 ■ ■ • . 37-39 . , • ' 40-42 

^ . 8 43-45 . 46-4-8 ^ . 

^ 4. fiandom numbej card, for first landlord allowed to buy land each year. / Starting 

with column 1, use three columns for each random number,"* up to 20 different valued., 

^ 5. Options Card, a) number of students playing game, including absentee landlord 
col. 1-3. b) inco|ne tax option: 0 = n5 income tax;*l - 50% income'tax; 
2 50% income t^x plua 25% capital gains tax. These taxes are symetrical Vith 
^ respect to positive and negative income, col. 6. c) property tax 9ptionr 
0 = ordinary property* tax; 1 = site value tax, houses. exempt . col. -9. 
: ' ' ^ ' ■ ^ • ' " - * ' ^ ■ ^ - t • 

6., "Card set for names, card 1, Absentee Landlord. Then one name card for each 

student. Then one catd for instructor^^« name. Col. 1#20 on each card. * 

7. 'Year.- year number, starting-with 1^. in col. 1-3. > ~ ' • 

^8. History card (s). An initial history card plus one card for each year gamS is run. 
Initial, card is supplied, subsequent years are^phncfhed by computer. 

9, Building array card set. One card for ^ach student i plus the absuentee landlord.- 

Omitted fS year 1; punched by 'computer in subsequent , yeaxs. * . . ~ 

10. Landlord order cards. 1 blank Card for the absentee landlord, then oue order 
qard for eacri student . , , , ^ 

-4,,,,^^ number Col. 1-3 Number of lots offered for sale 13-15 

^tuild orders ' ^ 4-6 . , Price bid for^lats (each) ' i6-21 

^ Demolish orders " 7-9 Price asked for jjots Xeaoh) . ' 22-27' 

. , Number of lots bid for 10-12 , . < . ' . 

^Repeat dard(s) 3* through 10 fo:^ each separfi.te name being run. at the same time.. For 't. 
year 1, Wll cards except card set 9 must be prepared. For later years, cards 1 through » 
6 remain! the same, and the computer punches, out a new set of cards 7 through 9'7'^ich 
replace (^Hose previously used. Yd^ must also punch out a, new set of student orders- 
each yeari card set 10.' ^ • " • y * 

ERIC r • " ■ ' * : \ ■ . 



